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S THE U.S. Army’s Transformation to an

Objective Force begins, a host of questions, _D€SPite the concept of logical, in the
have emerged. What might the Army of the futurd/2C€ Of physical, lines of operations in the 2001
version of FM 3-0, planners of the ongoing

be called on to do, where, against what opponents, A 2
g PP counterterrorism campaigiface the same

and under what conditions? How will the Army op- hall I ; T
erate in the future joint, multinational, and interagency,S'&1€NGE as planners of peace-Support opera-

context? What technological innovations will affectdonS in the Balkans. Today's doctrinal concepts
the future conduct of Army operations? How will ©OF Operational design hamstring planners’ and
the Army fight tactically? How will the Army con- _commanders’ abilities to design and conduct
duct those campaigns and operations that are pré&/f€Ctive, coherent campaigns for operations
dominantly land in character; that is, what will be 2CfOSS the spectrum of conflict in today's

the operational art of the future? security environment.
During a series of U.S. Army Training and Doc-
trine Command (TRADOC) seminar war games Among the key theoreticians examined were Carl
and annual Army Transformation war games, obvon Clausewitz, with his contribution of centers of
servations began to emerge to suggest that warfageavity, fog, friction, and culmination; Henri Jomini,
was not changing only at the tactical level; the corwith his derivation of lines of operation and decisive
duct of the campaigns of the 21st century would beoints; and the Russians Triandifilov and Tucha-
significantly different from those of the 20th century.chevsky, with their development of deep battle and
the operational level of war. And, because it was
Operational Art's Development the lens through which all activity was viewed at the
Before considering the operational art of the futime, the entire theoretical approach was grounded
ture, it is necessary to understand the operational &amtNewtonian logic and linear determini§m.
of the present. During the late 1970s and early The analysis of history that went into develop-
1980s, the Army added the operational level of wang the operational-design construct for AirLand
and operational art to its doctrine, which became trgattle was equally exhaustive. Study of Napoleon’s
AirLand Battle Doctrine of the 1986 version of Fieldcampaigns reveals the concept of large-formation
Manual (FM) 100-50perations: The logic and operations, and the development of all-arms corps
necessity of the argument for operational art wathat could fight and win a battle on their own, in-
so compelling that the joint community incorporateddependent from the main army. Helmuth von
virtually intact the Army’s doctrine into Joint Publi- Moltke’s 1866 and 1870 campaigns demonstrated
cation (JP) 3-ODoctrine for Joint Operations the impotance of maneuver. Ulysses S. Grant’s
The operational design construct of 1986 grew owtampaigns ithe American Civil War provided in-
of a sustained, detailed TRADOC study of militarysight into the dynamics of operations distributed in
theory, history, and practice. The combination of intime and space but united in purpose. The German
sights and conclusions drawn from those three aArmy blitzkrieg and the Russian Army deep opera-
eas of study resulted in the doctrine that enabled titiens in World War 1l contributed further insight into
successes of Operations Just Cause in 1989 asmuangement of battles and military action in time,
Operation Desert Storm in 1990. space, and purpose.
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US Army

Soldiers in an M1 Abrams and an M113
experiment with AirLand Battle techniques
prior to the deployment of all envisioned
equipment during REFORGER 82.
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The operational design construct of [AirLand Battle Doctrine] grew out of a
sustained, detailed TRADOC study. . . . [The] historical study focused on campaigns that led
to an operational design for large-scale, high-intensity combat against former Warsaw
Pact forces. The nature of more recent U.S. military operations ancethigcipated future
operating environment leads historical study in a different direction.

In the area of practical application, the experi- But times change, and so does the world and its
ences of the Arab-Israeli wars of 1967 and 1978&ost violent form of human interaction—warfare.
were coupled with Cold War preparations for thelThe dramatic series of events that began with the
expected large-scale, high-intensity combat defendall of the Berlin Wall and that have continued
ing the Central Region of Europe against attack bghrough the current campaign against terrorism re-
the Soviet Union. Experiences such as repeateullted in the Army performing a wide range of mili-
multicorps REFORGER exercises, deliberate watary operations across the full spectrum of conflict.
planning, and senior-leader war games provided Reace-support operations in Bosnia, Kosovo, and the
forum for understanding the challenges of operation&inai; humanitarian assistance in East Timor, Haiti,
maneuver of large formations. andv Rwanda; and domestic support for counterdrug

The lessons of theory, history, and practice werand flood and hurricane disaster response are
molded into the first U.S. doctrinal understanding oamples othe many missions the Army performs.
the operational level of war and operational art. The Unfortunately, the current operational-design
close cooperation, both doctrinal and practical, bezonstruct is often incapable of providing planners
tween the United States and other NATO nationand commanders the means of designing cam-
quickly resulted in NATO-wide acceptance of thepaignsand major operations these full-spectrum
revised Western approach to operational art. Theperationgequire. Despite the concept of logical,
design of the military operation to remove Manuein the place of physical, lines of operations in the
Noriega from power in Panama in December 1982001 version of FM 3-0, planners of the ongoing
and the coalition campaign to liberate Kuwait fromcounterterrorism campaign face the same chal-
Iragi occupation in 1990 were based on the elemenisnge as planners of peace-support operations in
of operational design that formed the centerpiece thfie Balkans. Today’s doctrinal concepts for opera-
AirLand Battle Doctrine. tional design hamstring planners’ and commanders’
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T —— o Will be about the sequencing of battles, en-
The science of chaos and the theory gagements, and military activities.

of complexity lead to accepting systems theory ™™y always be integrated with diplomatic,
to replace Newtonian linear determinism as the economic. and informational efforts.

primary meacr|15 offexplaininiczl}low the Worrlld, 0 Will be about focusing power at decisive
societiesand warfare work. Doing S0 has  imes and places.

profound implications for theories of war " pagpite anticipated changes in the operational en-
because key theories such as those of Clausewitz, ;nment the nature of war remains the same. Even

and Jomini are based on Newtonian it high technology and the promise of informa-
approaches. Perhaps moimportant, systems operations, war remains a nasty, brutal business
theory provides significant opportunities ©0 iy \yhich people are killed, and things are destroyed.
assist in the design and conduct of campaigns " ¢|aysewitz's construct of the physical and moral
and major operations not centered on - 4,maing of war—domains dominated by danger, ex-
high-intensity combat. ertion, uncertainty, and chance—remains as valid to-
day as it was in 1830. Furthermore, any future war-
abilities to design and conduct effective, cohererffghting doctrine must retain Clausewitz's focus on
campaigns for operations across the spectrum gp_mmanders and thelr ability to maneuver forces to
conflict in today’s security environment. rng abou'_[ _battle. Sill, hpw the'Army T_hlnks about war-
fareand military operations will continue to change.
Future Operating Environment James J. Schneider’s construct of the crucible of
The changing dynamics of the security environwar is a case in poiftDuring the 1980s, as the
ment are even more ominous. The future operationAlrmy refined its understanding of operational art,
environment will be far more challenging for the U.S.Schneider offered a metaphor that would assist in
Armed Forces than that of today. Freed of the Coldnderstanding how the application of military force
War strategic environment, potential opponents wilbrought about the defeat of the enemy. His construct
be more numerous, adaptive, creative, and willing teras that of a crucible in which military force (heat)
employ force to achieve strategic goals. Rather thamas applied against a unit (lead). The transforma-
facing opponents trained and equipped to fight alontipn of the lead from solid to liquid to gas was a
the lines of the old Soviet model, the Armed Forcemetaphor for the application of physical force re-
will face opponents who will combine conventional,sulting in the successive destruction of forces (physi-
unconventional, and information operations in a vaeal), followed bydisorganization of command and
riety of new and effective ways. Those opponentsontrol (C2) (cybernetic), and finally disintegration
will take advantage of the global proliferation ofof unit cohesion (morale). Schneider’s construct fo-
cheap, high-technology weapons systems to modused more on the unit than on the commander and
ernize selected portions of their armed forces, whilenore on the application of physical force than ma-
seeking to take advantage of low-technology asymmeuver. The primary means for applying force in
metrical approaches to offset the United States’ higischneider’s metaphor was physical destruction.
end warfighting dominance. The Army continues to see different ways of
The use of cell phones for tactical and operationalchieving opponents’ destruction, disorganization,
control in Somalia and the Balkans; the shootingnd disintegration. Theories of warfare in the infor-
down by Serbia of an F-117 Stealth Fighter; the amation age, such as that expressed in Alvin and
tack on the U.SCole, and the attacks of 11 Sep- Heidi Toffler's book,War and Anti-Waroffer dif-
tember 2001 are indicative of the variety and effecferent opportunities than those of the Industrial Age.
tiveness of potential threats the Army will face ininformation-age sciences, such as the science of
future operations and campaigns. Yet, not everythinghaos and the theory of complexity, focus on the sys-
will change for planners and commanders of futuréem and information as the keys to military success.
campaigns and major operations; operational art wilRepeated examples of precise application of com-
remain and— bat power over the last decade begin to confirm the
0 Will be about translating strategic purpose intovalidity of these new theories of warfare.
tactical action. Since the emergence of the 1986 version of op-
o Will always be joint, multinational, and inter- erational art, the Army has continued to study the
agency. theory, history, and practice of war. Analyses of
0 Will be about campaigns and major operationsthese three areas, along with an understanding of
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Soldier of Fortune

Over time, the Mujahideen became fairly
proficient baiting and conducting ambushes
of Soviet helicopters which were often
struck from above. Understanding that all
military organizations from armored divisions
to guerrilla bands—are systems enables us
to describe, predict, and counter their
actions in ways that are not possible using
Newtonian logic.

L _— ~7 '
Systems are found at all echelons—strategic, operational, and tactical—
and range from national electric power distribution gridsltmng-range reconnaissance-strike to
tactical maneuver systems. Many systems are not internal to a single unit or echelon but span
multiple echelons and military units either in part or in whole. Some systems areaviiian in
composition; many combine civil and militagomponents. Future operational commanders will
have to determine which enemy systems must be disintegrated, which can be simply disorganized,
which need only have specific capabilities destroyed, and which can be ignored.

the future operating environment and the difficulties Another set of emerging theories is those of the
of designing campaigns over the last decade, suggestormation age, such as found in the Tofflers’ trea-
a need for a new construct of operational desigriise. The Tofflers suggest that waves in which all
That is, the current elements of operational desighnuman society changes drive true revolutions. They
might no longer be sufficient to enable the effectivgosit that the Third Wave—the information age—
planning and execution of campaigns and major ops upon us.Over the past decade, such theories of
erations across the full spectrum of operations.  information operations have grown exponentially, but
The science of chaos and the theory of complexityncoherently. While theories of information operations
lead to accepting systems theory to replacpromise significant changes in the conduct of war,
Newtonian linear determinism as the primary meansnlike Joimini, it is difficult to translate information
of explaining how the world, societies, and warfareheories into practical operational concepts.
work. Doing so has profound implications for theo- A detailed review of historical campaigns and
ries of war because key theories such as those wiajor operations was critical to the early develop-
Clausewitz and Jomini are based on Newtonian apaent of operational art. Historical study focused on
proaches. Perhaps more important, systems theargmpaigns that led to an operational design for large-
provides significant opportunities to assist in the descale, high-intensity combat against former Warsaw
sign and conduct of campaigns and major operatiofi®act forces. The nature of more recent U.S. mili-
not centered on high-intensity combat, such as peadery operations and the anticipated future operating
support operations, counterterrorism, or unconverenvironment leads historical study in a different di-
tional warfare. rection. While large-scale, conventional campaigns
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such as Operation Desert Storm must be studiedhilitary equivalent of forcing opposing systems into
historical studies must branch out to encompass tlegther chaos or equilibrium.
full spectrum of military operations, including expe- 3. Effects-based. Developed initially from U.S.
ditionary campaigns and crisis-action operationsAir Force (USAF) Colonel John Warden's wotke
Relevant campaigns include, but are not limited toir Campaign the effects-based approach describes
Vietnam (1945-1975), Somalia (1992-1993), Falklanavhat effects are required to secure strategic objec-
Islands (1982), Norway (1940), China-Burma-Indiatives and then conduct military actions that would
(1941-1945), Panama (1989), and Kosovo (1999).bring about the required effe¢t$he USAF cham-
pions the effects-based approach and has developed
. , . : it as a concept nested in a broader “Rapid Decisive
The new sciences, which simply did Operations” concept by Joint Forces Command.
not exist 20 years ago, are forcing the Army to 4~ pestroy-dislocate-disintegrate. This approach,
realize that all military organizations, in fact all |argely theoretical, seeks as rapidly as possible to
organizations in the world, are systems and thatconduct military operations and apply combat power
their behavior as they interact with each other to successively (ideally simultaneously) destroy, dis-
can be described and affected usgygstems  locate, and disintegrate opposing military forces.
theory. A radical departure from traditional  During the 1990s, TRADOC gained an apprecia-

thinking is to understand that amrmored tion for this approach during its series of mobile strike
division is a system in the same manner that force experiments.
a terrorist group is a system. 5. Center of gravity (COG) to critical vulnerabili-

ties.The U.S. Marine Corps is examining an inno-
vative doctrinal approach that seeks to translate the

To gain insight from current military operations, theoretical construct of the center of gravity into a
further study is required in the areas of homelangractical approach to applying combat power. This
security (post-11 September 2001), counterdrug oypproach is to find the critical vulnerabilities of an
erations, counterterrorism operations worldwide, andpposing force—those that will cause its center of
ongoing operations in Afghanistan and the Philipgravity to fail—then attack and defeat critical vul-
pines. Review of the planning and execution of theseerabilities.
campaigns and major operations reveals the difficulty Because development of the current operational
of trying to apply current operational-design doctrineart and Schneider’s destroy-dislocate-disintegrate
Centers of gravity, lines of operations, and decisivenodel have already been discussed, the next three
points are difficult to discern in a complex mix of paragraphs discuss only the remaining approaches
political, economic, and military peacekeeping effortéo changes in operational art: the systems approach,
in the Balkans or when attacking a worldwide, webeffects-based operations, and critical vulnerabilities.
like, self-organizing, transnational terrorist organizafrom an understanding of all five approaches, it might
tion such as al-Qaeda. be possible to determine the direction further explo-

. . . . ration should take.
Five Operational Design Alternatives The systems approachThere is no doubt that

A new operational-design construct is needed fahe systems approach must be integrated into any
the effective planning and execution of future camnew operational-design construct. The new sciences,
paigns and major operations. The important quesvhich simply did not exist 20 years ago, are forcing
tion is, what form should that design take? At leasthe Army to realize that all military organizations, in
five alternatives are currently being examined afact all organizations in the world, are systems and
operational-design approaches. The five alternativehat their behavior as they interact with each other
have grown out of attempts to grapple with the difean be described and affected using systems theory.
ficulties in applying current doctrine. They includeA radical departure from traditional thinking is to un-
the following: derstand that an armored division is a system in the

1. Current doctrine. The current design of censame manner that a terrorist group is a system—as
ters of gravity, lines of operations (both physical an@re carrier battle groups, fighter squadrons, and main-
logical), and decisive points might be sufficient if re-tenance detachments.
fined based on current practice. Understanding military organizations and oppo-

2. SystemsThe systems approach views all mili- nents as systems enables us to describe, predict, and
tary organizations as complex systems and wouldounter their actions in ways that are not possible
apply emerging systems and the science of chaosing Newtonian logic. For example, in a Battle
and the theory of complexity to developing an opCommand Training Program warfighter exercise, we
erational-design construct with which to execute thean model fairly well, using Lanchester Equations
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These soldiers of the 99th Infantry L 55
Division reached their state of :
“equilibrium” when they had no
alternative to enemy action and
surrendered during the Battle of
+ the Bulge, December 1945.
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Systems theory shows that most systems exist in a state of complex interaction
with their environment and other systen®ystems that are unable to cope with or adapt to
changes in their environment dhat are the result of interactions with other systems are forced
out of complexity and into one of two other states. Those two states are equilibridnchaos.
Equilibrium is a state in which the systemiigcapable of any productive activity. Chaos is a state
in which there is a great deal of activity but no purpose or direction.

based on linear mathematics, the movement arid the environment or enemy action. If the same
combat of units and formatioAdVe can evaluate army unit was placed in a situation in which it had
the results of combat between two opposing forcesp alternative to enemy action and its soldiers had
but we could never model the effect of reduced C&urrendered, that unit would be in equilibrium. Take
capabilities or morale. However, application of systhe same unit, destroy its cohesiveness and command
tems and complexity theories enables entity-baseshd control so activities are uncoordinated, and some
modeling that, in turn, can demonstrate the impaalements will break ranks and retreat. The unit would
of the loss of communications or the moral impacbe in chaos.
of a successful turning movement. Some examples of systems in equilibrium are the
Systems theory shows that most systems exist French Strategic Command during the German Blitz-
a state of complex interaction with their environmenkrieg of 1940; the Iragi Air Defense System after
and other systems. Systems that are unable to cape initial strikes of Operation Desert Storm; and the
with or adapt to changes in their environment or theBoviet Union in 1989 when the Warsaw Pact disin-
are the result of interactions with other systems aftegrated. Some examples of chaos are the French
forced out of complexity and into one of two othertactical forces opposing the German Blitzkrieg of
states. Those two states are equilibrium and chad40; the Iragi Army during the Desert Storm ground
Equilibrium is a state in which the system is inca-operation; and the United States during the later
pable of any productive activity. Chaos is a state istages of the Vietnam war (1967-1971).
which there is a great deal of activity but no pur- Applying systems theory to military operations is
pose or direction. simple in some respects, difficult in others. Military
An army unit is in a state of complexity if it is organizations have always been systems, we just did
conducting an operation successfully, has positiveot know it for the first 5,000 years or so. On the
command and control, and is adapting to changegher hand, understanding and applying the science
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of chaos and theory of complexity requires educaeo create multiple ways of adapting and surviving.
tion in new terms and patterns of thinking. For exA military example is the use of a variety of com-
ample, system theory states there are seven &fined arms in battle.
tributes to any system. These seven attributes areNonlinearityis the means by which systems
powerful tools to describe a system and actions thawoid predictable and deterministic behavior in or-
can defeat that system, but those attributes must der to have the versatility and adaptability required
to remain viable and productive in complex situa-
I —————— == fions. The military example in this case is innova-
_ All future campaigns will be tion, out-of-the-box thinking, and asymmetrical op-
combinations of conventional, unconventional, orations.
and information operations. Opponents will The practical application of systems relates to the
employ these three types of conflict in different variety of systems potential that opponents might em-
combinations for each scenario. The United  ploy. Such systems are found at all echelons—stra-
States and its allies must be prepared to countetegic, operational, and tactical—and range from na-
and defeat all three. This is a fundamental  tional electric power distribution grids to long-range
change from the U.S. military establishment’s reconnaissance-strike to tactical maneuver systems.
focus on conventional warfare to the exclusion Many systems are not internal to a single unit or ech-
(except in Special Forces) of unconventional €elon but span multiple echelons and military units ei-
and information warfare. ther in part or in whole. Some systems are even ci-
——— e Vili2N in cOMpoOSsition; many combine civil and military
components. Future operational commanders will
learned, understood, and applied. Below are the dtave to determine which enemy systems must be
tributes commonly used to describe a system artisintegrated, which can be simply disorganized,
to understand how it functions: which need only have specific capabilities destroyed,
Aggregationis the attribute of a system that en-and which can be ignored.
ables adaptation when encountering more complex Effects-based operationsThe effects-based
problems by combining (aggregating) smaller agen@pproach to operations that grew out of Warden'’s
or subsystems into larger subsystems to perfortmook has considerable merit from the standpoint that
critical tasks. A military example of aggregation isit focuses on what effects are desired rather than
organization into successively larger formations osimply applying force aimed at destructibin
echelons (battalion—brigade—division—corps or squadWarden’s model, airpower should always be applied
ron—group—wing-—air expeditionary force). to gain strategic objectives. The primary target of
Building blocksare the components of the sys-airpower has been the opposing strategic leadership,
tem that are aggregated to provide new capabilitiegith supporting targets of organic essentials, infra-
and can be existing agents, meta-agents, subsystesta,cture, population, and the Armed Forces. Joint
or new components the system creates to adaptforces Command is examining the USAF effects-
new challenges. The military equivalents are unitbased operations (EBO) cycle as a concept within
or weapons systems. the broader rapid decisive operations concept.
Taggingis the means by which the system iden- The EBO cycle provides a strong strategy-to-task
tifies its component parts as it functions or adaptdinkage, but it provides no methodology for the inte-
Military examples are unit guidons, designations (11tigration of the desired effects into a broader cam-
Cavalry), or e-mail addresses. paign or major operation. Instead, the EBO cycle is
Flowsare the movement of agents, resources, aptimized for deciding if and how to “take down the
information through the system. Military examplesenemy power grid,” but it provides no framework
are the movement of units through the air or ovelior deciding if the Army should. Given that strate-
land or sea; the distribution of ammunition or fuelgic attack has almost never brought about the de-
throughout a unit; or the passing of orders throughkired end state, the EBO cycle can be used in ex-
the C2 system. ecution of a campaign, but it contributes little to the
Tnternal modelsare coping mechanisms that adesign of that campaign. Yet, effects-based think-
system has employed or will employ to successfullyng is absolutely critical to a systems approach to
adapt to or overcome challenges to its functioningampaign design.
and existence. A military example might be battle Critical vulnerabilities. Joe Strange, of the U.S.
drills or evasive maneuvers to avoid antiaircrafMarine Corps University, proposes a practical ap-
missiles. proach to operational thinking that seeks to take the
Diversity is the attribute of a system wherein ittheoretical construct of Clausewitz's center of grav-
uses a variety of agents, models, and building bloclity and derive from that construct military tasks that
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BATTLE COMMAND

can accomplish strategic objectivéStrange’s ap- forces will require the military to design portions of
proach is to identify the enemy COG, then identifyfuture campaigns around centers of gravity, decisive
the critical capabilities (CC) of which it is made. points, and lines of operations leading to conventional
Having identified the critical capabilities, Strange debattles and engagements.

rives the critical requirements (CR) that the CC must The destruction, disorganization, and disintegration
have to accomplish the enemy’s purpose. From thef selected enemy strategic, operational, and tacti-
CR he derives the requirements that have specifiwal systems will enable rapid, decisive defeat of en-
vulnerabilities that can be attacked and defeategmy forces. The military has used precision-strike
The concept is that attacking and defeating criticdb negate enemy strategic systems, such as electric
vulnerabilities removes CR, without which the CCpower grids. In future campaigns, land forces will
cannot enable the enemy COG. The importance dfave to lead efforts to defeat opposing operational
Strange’s concept is that he provides a systematiystems, such as reconnaissance-strike and distri-
method for translating the often-nebulous concept diution of petroleum oils and lubricants. Land forces
the COG into meaningful military tasks. Yet, in awill use combinations of fires, electronic warfare, in-
way, this is a high-value/high-payoff target approacifiormation operations, and special forces, supported
to operational planning. As such, it treats the oppo#Y air, space, and naval capabilities. Successful cam-
ing force as a house of cards, with hope that repaigns will require a moral component to gain sup-
moving a few key cards will cause the entire enport of neutrals, reinforce the support of friendlies,
emy structure to fall. From a historical viewpoint, thisand break the morale of opponents.

has almost never been the case, and one of theThese insights suggest a broad outline of a new
prime reasons for developing operational art was thaonstruct of operational design for the Armed
by the 20th century, armies (as well as navies arfdPrces in the 21st century. This construct is one that
air forces) had grown so large and resilient that ngas significant implications for the design of the

single blow could defeat them. Army’s Objective Force. Future Army forces must
o be designed with the qualities of campaign durabil-
Bringing It All Together ity required to fight combinations of battles and en-

As U.S. Armed Forces carry out the global wagagements over increased space and time. At the
on terrorism, while also looking toward future secusame time, Army forces must have new capabili-
rity requirements, some key insights are appareries that enable identification and understanding of
All future campaigns will be combinations of con-opponents’ systems and possess the requisite attack
ventional, unconventional, and information operationscapabilities to defeat those systems.

Opponents will employ these three types of conflict Future Army forces must be truly full spectrum.
in different combinations for each scenario. Thel'hat means leaving behind the almost total focus on
United States and its allies must be prepared ehysical force and developing balanced capabilities
counter and defeat all three. This is a fundament#d attack the physical, mental, and moral aspects of
change from the U.S. military establishment’s focu®pponents while retaining the core ability to take,
on conventional warfare to the exclusion (except ifold, and control the ground. Such a transformation
Special Forces) of unconventional and informatio®f U.S. Armed Forces must be accomplished in the
warfare. full meaning of design—doctrine, training, leader de-

The current conventional campaign-planning convelopment, organizations, materiel, and soldiers—to
struct must be retained, which means there will stienable operational commanders to plan, prepare, and
be campaigns against state opponents with primgxecute campaigns and major operations incorpo-
rily conventional military forces. Defeat of thoserating the elements of operational desigR.
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